Effect of drought and re-watering on fructan metabolism in Vernonia herbacea (Vell.) Rusby.
Vernonia herbacea (Vell.) Rusby, a native species from the Brazilian Cerrado, accumulates about 80% of fructans in the rhizophores, the underground reserve organs. Besides their role as reserve, fructans have been recognized as protective compounds against drought. This physiological function attributed to fructans seems consistent with the wide occurrence of these carbohydrates in the cerrado, a biome that undergoes seasonal drought. The aim of this work was to analyze fructan composition and the activities of the enzymes involved in fructan synthesis, sucrose:sucrose 1-frutosyltransferase (1-SST) and fructan:fructan 1-frutosyltransferase (1-FFT), and depolymerization, fructan 1-exohydrolase (1-FEH) in plants submitted to water suppression. The plants were divided into 3 groups receiving 3 treatments: daily watering (control), water suppression for 23 days (WS) and re-watering after 15 days (RW). Samples were taken at the beginning of the experiment (Time 0) and after 3, 7, 11, 15, 17 and 23 days of water suppression. 1-SST and 1-FFT activities increased at the beginning of the water restriction period, coinciding with a decrease in 1-FEH activity, the onset of the reduction in soil water potential and in leaf water potential. Increases in 1-FEH and invertase activities led to a high yield of reducing sugars at the 23rd day after water suppression, and together with 1-FFT, 1-FEH also seemed to act in the redistribution of fructan molecules after re-watering. The increase in reducing sugars and in the fructo-oligo:fructo-polysaccharide ratio were associated to the maintenance of rhizophore turgor. Considering that WS plants showed changes in fructan metabolism that favored water retention and absorption after re-watering, the occurrence of osmotic adjustment mechanisms is suggested, reinforcing the hypothesis of fructans as protective agents against abiotic stresses, such as drought.